Background: The decision to attempt salvage or to amputate a severely injured limb is among the most difficult decision that the orthopaedist must face. 
INTRODUCTION
Trauma remains a significant and persistent public health problem, accounting for 90,000 deaths and 20 million people disabled annually in United States of America. Furthermore, injury accounts for 12% of all medical spending and is the leading cause of death among young Americans aged one to 44 years (1) . Major limb amputation represents a serious disability; this is compounded in the developing world by the difficulty in obtaining prostheses and the consequences of loss of earning ability, particularly if the patient is the only wage earner for a large extended family (2) .
The outcome following injury is determined by time of injury to definitive care, quality of care, injury severity and host factors. It is generally accepted that injury severity is one of the most important factors in determining outcome after injury. Host factors are intrinsic to the patient and constitute physiological reserve. These factors encompass age, sex and the pre-injury medical state of the patient (3) .
Sometimes, it is clearly not possible to be specific about the desirability of amputation in any particular pathological state including trauma as there are so many other factors to be considered. The age and occupation of the patient, his general
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physical state, social circumstances and habitat, the availability of prosthetic services among others may all influence the final decision. Nevertheless, some broad guidelines can be laid down. This study aimed at determining the predictive patient's characteristics for primary amputation in trauma.
MATERIALS AND METHODS
This was a hospital based prospective study at the Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Nigeria. The subjects were trauma patients admitted through the Accident and Emergency unit from January 2000 to December 2004.
Protocols for each patient that required primary amputation were completed. These contain information on bioadata, hand dominance, source of injury, time interval from injury to hospital presentation, clinical signs at first contact, soft tissue/skeletal injuries, complications (gangrene, tetanus, septicaemia, shock), Mangled Extremity Severity Score (MESS) (4) and level of amputation. The MESS is a scheme devised to give a quantitative assessment of the severity of injury to a limb, and to offer a guide in making the difficult decision as to whether it is worth striving to save the limb or to minimise losses and advise a primary amputation. In applying the MESS, four factors are considered and the scores for each were added together to obtain a total (range: [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . A score of 7.0 or more is considered a highly reliable guide to the need for amputation. However, a score of less than 7.0 does not necessarily guarantee that amputation may not eventually be required. All patients were evaluated by a Senior Registrar and a Consultant traumatologist before decision for amputation was taken. All trauma patients had access to a functioning CT scan, Doppler ultrasound and angiography for vascular evaluation. Patients with known metabolic disorders and peripheral vascular diseases were excluded.
The levels of statistical significance using chisquare or student's T-test were all determined at p<0.05. The Statistical Package for Social Sciences (SPSS) version 11.0 computer software was used to analyse the data.
RESULTS
A total of 3,812 trauma patients were attended to at the accident and emergency units of the OAUTHC, Ile-Ife, during the study period. Sixty six (1.73%) patients required primary amputation due to the injuries sustained. There were 52 (78.8%) males and 14 (21.2%) females, a male to female ratio of 3.7:1.0. The mean age was 28.6 years ±16.6 (range: 4-71 years). The patients below forty years were 53(80.3%). The association between age, sex and primary amputation was significant (p<0.05). An annual rate of 13.2 was recorded and twenty nine (43.9%) limbs that developed gangrene as a complication of traditional bone setter's treatment were seen. Figure 1 shows the age group distribution for amputation. The duration of trauma at hospital presentation was more than six hours in 47 (71.2%) patients and 19 (28.8%) cases were seen in less than six hours. There was no limb that was simply cold paralysed insensate after 72 hours of trauma injury. Table 1 shows occupation distribution with 58 (87.9%) of the patients engaged in education, trading and farming. Table 2 shows the causes of trauma. Seven patients had other complications at presentation. These included gas two with gangrene, three with tetanus and two with septicaemia. Fifty six (84.8%), eight (12.1%), and two (3.0%) patients presented with normal blood pressure, transient and persistent hypotension respectively. Fifty two (78.8%) patients were with open wound and 14 (21.2%) had simple fractures ( Table 3 ). The MESS score ranged from 7.0-12.0 (mean: 9.4 ± 1.3) (Figure 2 
DISCUSSION
Amputation of a mangled extremity is repugnant to the patient and the surgeon. However, prolonged unsuccessful attempts at salvage are costly, highly morbid, and sometimes lethal. The Mangled Extremity Severity Score (MESS) system is the most thoroughly validated of the various classification systems, but at present there is no predictive scale that can be used with confidence to determine whether to amputate or attempt to salvage a mangled lower extremity (5). Limb salvage decisionmaking variables were summarised into thirteen broad categories (6) . In extreme cases using the criteria of prolonged ischaemia (longer than six hours) and or absent posterior tibia nerve function are absolute indications for amputation (7).
Unfortunately, it is not only the limb that is lost with delayed amputation. Many patients, as a result of this protracted experience, are destroyed physically, psychologically, socially and financially (8, 9) . Trauma patients under 40 years are more likely to end up with primary amputation than those in the older age group because they are more involved in road traffic accidents, extreme work-related injuries such as lumbering, blast and gunshot injuries. Children are exposed to the same home related /industrial mishaps especially grinding and flour rolling mill belt injuries resulting in severely crushed devitalised limbs. The male sex is known to take risks. This commonly exposes them to severe trauma at home and on the road compared with the female gender. Consequently, this predisposes them to have higher risk of primary amputation. 
Figure 2 Mess in traumatic primary amputation
Traumatised patients without gender bias that present late beyond six hours with the limb ischaemia do have a higher risk for primary amputation than those patients with traumatic injuries who for individualised cases. The reasons for the delay in presentation are linked to inadequate means of transportation from the site of trauma, insufficient and inappropriate first aid treatment, ignorance, poverty and diversionary visit to the traditional bone setters.
The source of trauma is equally unique in determination of trauma patients that will have primary amputation. Injuries sustained from road traffic accident, industrial accident, and gunshot injuries are at a higher risk of primary amputation than those from trauma sustained through fall from height (palm tree, kola nut tree, and construction buildings), minor domestic injuries and sport events. This is because the injuries acquired from these aforementioned sources are often severely crushed, devitalised, grossly contaminated and complications are more often than ever with severe infection of the wounds and almost irreparable vascular damage. There is a significant trauma-related amputation in injuries involving machinery, powered tools and appliances, fire arms and motor vehicle crashes (10) . Trauma patients from road traffic accident with compromise of the peripheral blood supply were understandably the most common victims of amputation (11) . In the young age group, among whom the majority of these injuries occurred, rapid rehabilitation and return to a functional life is usually possible with primary amputation (12) . The chances for rapid rehabilitation and recovery from injury for patients who have multiple procedures and prolonged hospitalisation are poorer than the chances for those who have primary amputation (9, 13) .
The patients at presentation assessed to have persistent hypotension as a sequel of their injury have a preponderance of high risk for primary amputation than those with normal blood pressure or transient hypotension. All haemodynamically shocked patients existing beyond six hours ended with amputation. The simple fractures, and Gustilo type I and II open fractures were seen with traditional bone setter 's gangrene. Also, gas gangrene, clinical tetanus and uncontrollable septicaemia increase the risk for amputation primarily. Mangled limbs and crushed extremity have high predictive risk for primary amputation in trauma (14) (15) (16) (17) (18) The Mangled Extremity Severity Score is a simple rating scale based on skeletal / soft-tissue damage, limb ischaemia, shock, and age. A MESS value greater than or equal to 7.0 predicted primary amputation with 100% accuracy in this study. However, MESS underscores some of the trauma patients especially those that presented late to the hospital post-injury with complications. This aspect will be further evaluated in the next study. MESS is a useful predictive factor for selecting trauma patients with irretrievably injured limb extremities suitable for primary amputation. As found here, MESS score of ≥ 7.0 had a 100% predictable value for amputation (5) .
CONCLUSION
Advances in medicine and surgery have allowed for dramatic improvements in the management of limb extremities injury. Some salvage attempts have led patients to have repeated hospitalisations, extensive complications and a poor functional outcome. The ultimate decision to amputate or attempt salvage is based on such patient factors as pre-injury function and social situation and of associated injuries, surgeon experience, available resources, projected physical abilities, and the patient's projected physical requirements. These decisions are difficult and tax the judgment and emotions of the patient, family, and physician.
The main predictive factors for primary amputation in trauma are patient's age, sex, skeletal/soft tissue injuries, limb ischaemia and gangrene. Other factors are the presence of shock, delay in presentation, and mangled extremity severity score.
